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COMPUTER SYSTEM, DEVICE SHARING 
METHOD, AND DEVICE SHARING 

PROGRAM 

CLAIM OF PRIORITY 

The present application claims priority from Japanese 
application JP 2008-152507 ?led on Jun. 11, 2008, the con 
tent of Which is hereby incorporated by reference into this 
application. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a computer system, a 

device sharing method, and a device sharing program. The 
invention relates more particularly to PCI device sharing in 
Which a plurality of virtual computers formed on a plurality of 
physical computers share a PCI SR-IOV (Single Root I/O 
VirtualiZation) device, Which requires an interface betWeen a 
PF (Physical Function) and a VF (Virtual Function). 

2. Description of the Related Art 
A virtual computer system in Which a plurality of virtual 

computers (LPARs) are built on a physical computer to share 
an I/O device is put into practical use for the purpose of using 
a computer system more intensively, With increased poWer 
savings, at a loWer cost, and With enhanced e?iciency. 
As an associated conventional technique, an I/O device 

virtual sharing method disclosed, for instance, in JP-A-2004 
252591 enables a plurality of virtual computers built on a 
single physical computer to share a PCI I/O device. 

Further, a PCI-SIG standard is disclosed in Single Root I/O 
VirtualiZation and Sharing Speci?cation Revision l.0(Sep. 
11, 2007) Chapter 1 Architectural OvervieW (page 11 to page 
24). According to this standard, device sharing can be 
achieved When a plurality of VFs formed in an SR-IOV 
compliant device are allocated to a plurality of virtual com 
puters on an SR-IOV-compliant VMM (Virtual Machine 
Monitor). 

Furthermore, a standard that is being developed by the 
PCI-SIG is disclosed in Multi-Root I/O Virtualization and 
Sharing Speci?cation Revision 1.0 (May 12, 2008) Chapter 1 
Architectural OvervieW (page 15 to page 34). According to 
this standard, device sharing can be achieved When a PF and 
a VF that are formed in an MR-IOV (Multi-Root IOV) com 
pliant device are allocated to a plurality of physical computers 
on an MR-IOV-compliant computer system. 

SUMMARY OF THE INVENTION 

Ordinary PCI devices and SR-IOV devices described 
above are relatively inexpensive. HoWever, they cannot be 
shared by a plurality of physical computers for intensi?cation 
purposes. 

MeanWhile, MR-IOV devices can be shared by a plurality 
of physical computers for intensi?cation purposes. HoWever, 
they are relatively expensive. 
An object of the present invention is to enable a plurality of 

physical computers to share an SR-IOV device, Which 
requires an interface betWeen a PF and a VF. 

In an environment Where a PCI SR-IOV device is allocated 
to virtual machine monitors on a plurality of physical com 
puters through an I/O sWitch, the present invention allocates 
a PF to a ?rst virtual machine monitor and a plurality of VFs 
to an LPAR on an optional virtual machine monitor. When a 
second virtual machine monitor detects an event that is gen 
erated from a VF to the PF, the second virtual machine moni 
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2 
tor communicates the detected event to the ?rst virtual 
machine monitor to Which the PF is allocated, and alloWs the 
?rst virtual machine monitor to execute the PF event. Further, 
When the ?rst virtual machine monitor detects an event that is 
generated from the PF to a VF, the ?rst virtual machine 
monitor communicates the detected event to the second vir 
tual machine monitor to Which the target VF is allocated, and 
alloWs an LPAR on the second virtual machine monitor to 
execute the VF event. 

According to an aspect of the present invention, there is 
provided a computer system capable of connecting a plurality 
of physical computers to an I/O device through an I/O sWitch 
and sharing the I/O device; Wherein the plurality of physical 
computers each include a plurality of LPARs built on the 
physical computers, and a plurality of virtual machine moni 
tors for managing the plurality of LPARs; Wherein the I/O 
device includes a PF (Physical Function), Which can be allo 
cated to one of the plurality of physical computers, and a 
plurality ofVFs (Virtual Functions), Which canbe allocated to 
the plurality of LPARs; Wherein the plurality of virtual 
machine monitors include a ?rst virtual machine monitor to 
Which the PF in the I/O device is allocated, and a second 
virtual machine monitor to Which the PF is not allocated; 
Wherein the ?rst and second virtual machine monitors include 
VF execution means for executing aVF event for the plurality 
of VFs in the I/O device, Which is allocated to the plurality of 
LPARs; and Wherein the ?rst virtual machine monitor 
includes PF execution means for executing a PF event for the 
PF in the I/O device, Which is detected by the ?rst or second 
virtual machine monitor. 

According to another aspect of the present invention, there 
is provided a device sharing method for use in a computer 
system that is con?gured by connecting a plurality of physical 
computers, Which each include one or more LPARs built on 
each physical computer and a plurality of virtual machine 
monitors for managing the plurality of LPARs, to a PCI-SIG 
compliant SR-IOV (Single Root I/O VirtualiZation) device, 
Which includes a PF (Physical Function) that can be allocated 
to one of the physical computers and a plurality of VFs (Vir 
tual Functions) that can be allocated to the plurality of 
LPARs, through an I/O sWitch, the device sharing method 
comprising the steps of: con?guring the plurality of virtual 
machine monitors including a ?rst virtual machine monitor to 
Which the PF in the SR-IOV device is allocated and a second 
virtual machine monitor to Which the PF cannot be allocated; 
executing, in the ?rst and second virtual machine monitors, a 
VF event for the plurality of VFs in the SR-IOV device, Which 
is allocated to the plurality of LPARs; and executing, in the 
?rst virtual machine monitor, a PF event for the PF in the 
SR-IOV device, Which is detected by the ?rst or second vir 
tual machine monitor. 

According to still another aspect of the present invention, 
there is provided a device sharing program to be executed in 
a computer system that is con?gured by connecting a plural 
ity of physical computers, Which each include one or more 
LPARs built on each physical computer and a virtual machine 
monitor for managing the plurality of LPARs, to a PCI-SIG 
compliant SR-IOV (Single Root I/O VirtualiZation) device, 
Which includes a PF (Physical Function) that can be allocated 
to one of the physical computers and a plurality of VFs (Vir 
tual Functions) that can be allocated to the plurality of 
LPARs, through an I/O sWitch, the device sharing program 
comprising: means for executing, in the ?rst virtual machine 
monitor to Which the PF in the SR-IOV device is allocated and 
in the second virtual machine monitor to Which the PF is not 
allocated, a VF event for the plurality of VFs in the SR-IOV 
device, Which is allocated to the plurality of LPARs; and 
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means for executing, in the ?rst virtual machine monitor, a PF 
event for the PF in the SR-IOV device, which is detected by 
the ?rst or second virtual machine monitor. 

The present invention enables a plurality of physical com 
puters to share an SR-IOV device, and makes it possible to 
establish a computer system that is less expensive and more 
intensive than a computer system to which MR-IOV would be 
applied. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram illustrating a typical con?guration of a 
computer system according to an embodiment of the present 
invention. 

FIG. 2 is a ?owchart illustrating a PF event process of a 
virtual machine monitor. 

FIG. 3 is a ?owchart illustrating a PF event process in a 
master virtual machine monitor. 

FIG. 4 is a ?owchart illustrating a VF event process of a 
virtual machine monitor. 

FIG. 5 is a ?owchart illustrating a VF event process in a 
slave virtual machine monitor. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

According to one aspect of the present invention, the com 
puter system is con?gured by mounting a plurality of blade 
servers on a chassis as physical computers, mounting a plu 
rality of SR-IOV devices in an I/O box, and connecting a 
plurality of chassis and a plurality of I/O boxes with an I/O 
switch. A virtual machine monitor is executed on the plurality 
of blade servers. A plurality of LPARs are executed on the 
virtual machine monitor. The LPARs use a VF in an SR-IOV 
device. It is necessary to exercise PF control with a virtual 
machine monitor on an optional blade server. It is assumed 
that a PF-controlling virtual machine monitor on a blade 
server is a master virtual machine monitor (a ?rst virtual 
machine monitor). Further, a virtual machine monitor execut 
ing an LPAR that uses any other VF is assumed to be a slave 
virtual machine monitor (a second virtual machine monitor). 
When individual PFs in the plurality of SR-IOV devices are to 
be controlled by different virtual machine monitors, different 
master virtual machine monitors can be set up for the SR-IOV 
devices on an individual basis. 

Embodiments of the present invention will now be 
described with reference to the accompanying drawings. 
[First Embodiment] 

FIG. 1 is a diagram illustrating a typical con?guration of a 
computer system according to an embodiment of the present 
invention. 

The computer system is con?gured so that a plurality of 
physical computers 10, 20, 30 are connected to a plurality of 
SR-IOV devices 61, 62 through an I/ O switch 50 to share the 
SR-IOV devices. 
The SR-IOV devices 61, 62 each include a PF (Physical 

Function) 70 and a plurality of VFs (Virtual Functions) VF [l] 
71, VF[m] 72, VF[n] 73. The PF is IOV functions and IOV 
management functions (e.g., initial setup function and reset 
function), which are allocated to a physical computer. The 
VFs are IOV functions allocated to an LPAR, such as various 
functions of a network connection card and a storage connec 
tion card. 

The physical computer 10 includes a plurality of virtual 
computers (LPARs) 121, 122 and a master virtual machine 
monitor (V MM) 11, which controls the LPARs and the PF 70. 
Similarly, the physical computers 20, 30 each include a plu 
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4 
rality of virtual computers (LPARs) 221, 222 and a slave 
virtual machine monitor (V MM) 21, which controls the 
LPARs but does not control the PF 70. The functions of the 
LPARs and of the master and slave virtual machine monitors 
are implemented when the associated programs are executed 
on a physical computer. 
Each virtual machine monitor is classi?ed as either a mas 

ter or a slave because the single PF in an SR-IOV device is 
allocated to only one virtual machine monitor. The virtual 
machine monitor to which the PF is allocated is called the 
master virtual machine monitor 11, whereas the other virtual 
machine monitor is called the slave virtual machine monitor. 
The U0 switch 50 connects the plurality of physical com 

puters 10, 20, 30 to the plurality of SR-IOV devices 61, 62. 
The communication between the master virtual machine 
monitor 11 and the slave virtual machine monitor 21 is estab 
lished through a LAN (Local Area Network) 41 and commu 
nication sections 110, 210. The communication between the 
master and slave virtual machine monitors 11, 12 and the 
SR-IOV device is established through a dedicated communi 
cation line 42, which is routed through the I/O switch 50. 
The PF 70 in the SR-IOV device 61 is allocated to the 

master virtual machine monitor 11 through the I/O switch 50. 
The VFs 71-73 in the SR-IOV device 61 are allocated to the 
plurality of LPARs 121, 122, 221, 222, which are managed by 
the master and slave virtual machine monitors 1 1, 21, through 
the I/O switch 50 under the control of the master virtual 
machine monitor 11 or slave virtual machine monitor 21. 

The plurality of LPARs 121, 122 on the physical computer 
10 each include a VF driver 1211. The VF driver 1211 con 
trols the plurality of VFs 71 -73 to which the LPARs 121, 122 
are allocated. Similarly, the plurality of LPARs 221, 222 on 
the physical computers 20, 30 each include a VF driver 2211. 
The VF driver 2211 controls the plurality of VFs 71-73 to 
which the LPARs 221, 222 are allocated. 
The master virtual machine monitor 11 includes a commu 

nication section 110 for communicating with the slave virtual 
machine monitor 21, a PF event reception section 111 for 
receiving a PF event transmitted from the slave virtual 
machine monitor 21, a VF event reception section 112 for 
receiving a VF event transmitted from the slave virtual 
machine monitor 21, a PF event execution section 113 for 
executing a PF event, aVF event execution section for execut 
ing aVF event, and a PF driver 115 for controlling the PF 70. 
Similarly, the slave virtual machine monitor 21 includes a 
communication section 210, a PF event reception section 211, 
aVF event reception section 212, a PF event execution section 
213, a VF event execution section 214, and a PF driver 215. 
The PF event is an event that is to be executed by the PF 70. 
For example, the PF event is a network error process or a 
process for an unrecoverable error in a storage. The VF event 
is an event that is to be executed by the VFs 71-73. For 
example, the VF event is a process that is performed to ter 
minate an LPAR process safely in the event of a power supply 
failure. 
As is obvious from the above explanation, the PF 70 in the 

SR-IOV device 61 is controlled only by the PF driver 115 of 
the master virtual machine monitor 11. The PF driver 215, PF 
event reception section 211, and PF event execution section 
213 of the slave virtual machine monitor 21 do not control the 
PF 70. However, the plurality of virtual machine monitors 
may interchange their roles (switch from a master to a slave). 
More speci?cally, a slave virtual machine monitor may 
switch to a master virtual machine monitor. In such an 
instance, the slave virtual machine monitor 21, which has 
changed its role and acts as a master virtual machine monitor, 
operates so that the PF driver 215 controls the PF 70 in the 
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SR-IOV device 61. In addition, the PF driver 215 and PF event 
reception section 211 of the slave virtual machine monitor 21 
are used effectively. 
PF event processes, Which a virtual machine monitor per 

forms When a PP event for the PF 70 is generated from the VP 
drivers 1211, 2211, Will noW be described With reference to 
FIGS. 2 and 3. 

These processes are performed When the programs for the 
master and slave virtual machine monitors are executed. 

The subsequent explanation assumes that the computer 
system includes tWo physical computers (physical computers 
10, 20), and that only one LPAR (LPAR 121 or LPAR 221) is 
built on each physical computer 10, 20, and further that there 
is only one SR-IOV device 60. 

Processing steps S200 to S235 in an example shoWn in 
FIG. 2 are performed When a PP event for the PF 70 is 
generated from the LPAR 121 on the master virtual machine 
monitor 11 to Which the VF[m] 72 is allocated, that is, When, 
for instance, the VP driver 1211 detects a failure and noti?es 
the PF 70 ofit. 

First, the VP driver 1211 performs an interrupt process or 
uses register Write to generate a PP event for the PF 70 (step 
S200). The interrupt process is such that the VP driver 1211 
detects a PP event, interrupts a current operation of the master 
virtual machine monitor 11, and causes the master virtual 
machine monitor 11 to handle the PF event. Register Write is 
an event monitoring register possessed by the SR-IOV device. 
The master virtual machine monitor detects event generation 
by checking for a ?ag Written in the register. 

The master virtual machine monitor 11 references the 
interrupt process or register Write to detect a PP event (step 
S205). In other Words, PF event detection is accomplished by 
trapping an interrupt or register Write. 

Next, step S210 is performed to check Which virtual 
machine monitor has detected a PP event. If the PF event is 
detected by the master virtual machine monitor 11, the PF 
event reception section 111 recogniZes the PF event (step 
S215). When the PF event is recognized, the PF event execu 
tion section 113 generates an interrupt or register Write trans 
mits the PF event to the PF driver 115 (step S220). 

The PF driver 115 recogniZes the PF event and performs a 
process in accordance With the type of the event (step S225). 
If, for instance, a failure is detected by the VP driver 1211 to 
Which the VF[m] 72 is allocated, the PF driver recovers from 
the failure, for instance, by resetting the VP [m] 72. 

If it is found in step S230 that the PF event entails an ACK 
process for the VP [m] 72, that is, the event generation source 
entails a process for notifying the event generation source of 
normal completion of event reception, the master virtual 
machine monitor 11 performs an interrupt process or uses 
register Write to transmit anACK to the VP driver 121 1 on the 
LPAR 121, thereby causing the VP driver 1211 to perform an 
ACK reception process (step S235). 

Meanwhile, processing steps S200 to S265 are performed 
When an event for the PF 70 is generated from the LPAR 221 
on the slave virtual machine monitor 21 to Which theVF [n] 73 
is allocated, that is, When, for instance, the VP driver 2211 
detects a failure and noti?es the PF 70 of it. 
When, in step S200, the VP driver 2211 performs an inter 

rupt process or uses register Write to generate a PP event for 
the PF 70, the slave virtual machine monitor 21 detects the PF 
event (step S205). When the slave virtual machine monitor 21 
detects the PF event (When the query in step S210 is ansWered 
“NO”), the master virtual machine monitor 11 to Which the 
PF is allocated is noti?ed of the PF event through the com 
munication section 210 (step S250) because the PF is not 
allocated to the slave virtual machine monitor 21. It should be 
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6 
noted that the slave virtual machine monitor 21 communi 
cates With the master virtual machine monitor 11 through the 
communication section 210, LAN (Local Area Network) 41, 
and communication section 110. 
As shoWn in FIG. 3, the master virtual machine monitor 11 

performs a PP event process so that the communication sec 
tion 110 of the master virtual machine monitor 11 receives a 
PP event (step S300), thereby alloWing the PF event reception 
section 111 to recogniZe the PF event (step S310). When the 
PF event is recognized, the PF event execution section 113 
generates an interrupt or uses register Write to transmit the PF 
event to the PF driver 115 (step S320). 
The PF driver 115 recogniZes the PF event and performs a 

process in accordance With the type of the PF event (step 
S330). For example, a netWork error process or a process for 
an unrecoverable error in a storage is performed in accor 
dance With the type of the recogniZed PF event. 

Next, step S340 is performed to judge Whether the PF event 
entails an ACK to the VP 73. If the judgment result obtained 
indicates that the PF event entails an ACK process for the 
VF[n] 73, that is, the event generation source (if, for instance, 
the VP 73, Which is the event generation source, needs to 
knoW the result of event processing), step S350 is performed 
to transmit an ACK to the slave virtual machine monitor 21 
through the communication section 110. 

Referring again to FIG. 2, if the PF event entails an ACK 
process (if the query in step S255 is ansWered “YES”), the 
communication section 210 of the slave virtual machine 
monitor 21 Waits to receive anACK. Upon receipt of the ACK 
(step S260), the slave virtual machine monitor 21 performs an 
interrupt process or uses register Write to transmit the ACK to 
the VP driver 2211 on the LPAR 221 to Which the VP [n] 73 is 
allocated, thereby alloWing the VP driver 2211 to perform an 
ACK reception process (step S265). 
[Second Embodiment] 
A second embodiment of the present invention Will noW be 

described. The second embodiment relates to processes that 
the virtual machine system shoWn in FIG. 1 performs When a 
VP event for the VF[l] 71, VF [m] 72, orVF [n] 73 is generated 
from the PF driver 115 of the master virtual machine monitor 
11 to Which the PF 70 is allocated. 
The processes Will be described With reference to How 

charts in FIGS. 4 and 5. It is assumed that the second embodi 
ment is equal to the ?rst embodiment in the number of physi 
cal computers in the computer system, the number of LPARs 
on each physical computer, and the number of SR-IOV 
devices. It is also assumed that the processes are performed 
When the programs for the master and slave virtual machine 
monitors are executed. 

Processing steps S400 to S435 shoWn in FIG. 4 are per 
formed When a VP event for the VP [m] 72, Which is allocated 
to the LPAR 121, is generated from the PF 70, Which is 
controlled on the master virtual machine monitor 11, that is, 
When, for instance, the PF driver 115 detects a failure and 
noti?es all VFs (VF[l] 71, VF[m] 72, and VF[n] 73) ofit. 

First of all, the PF driver 115 performs an interrupt process 
or uses register Write to generate a VP event for the VP [m] 72 
(step S400). The master virtual machine monitor 11 then 
detects a VP event (step S405). In other Words, VF event 
detection is accomplished by trapping an interrupt or register 
Write. 

Next, step S410 is performed to judge Whether a target VF 
is allocated to the LPARs 121, 122 on the master virtual 
machine monitor 1 1. If the judgment result obtained indicates 
that the target VF[m] 72 is allocated to the LPAR 121 on the 
master virtual machine monitor 11, the VP event reception 
section 112 recogniZes the VP event (step S415). 
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When the VF event is recognized, the VF event execution 
section 114 performs an interrupt process or uses register 
Write to transmit the VF event to the VF driver 1211 on the 
LPAR 121 to Which the VF[m] 72 is allocated (step S420). 

The VF driver 1211 recognizes the VF event and performs 
a process in accordance With the type of the event (step S425). 
For example, as a failure is detected in the PF 70, the VF driver 
for all VFs 71-73 attempts to terminate a device execution 
safely. 

If it is found in step S430 that the VF event entails anACK 
process for the PF 70, the master virtual machine monitor 11 
performs an interrupt process or uses register Write to trans 
mit an ACK to the PF driver 115, thereby causing the PF 
driver 115 to perform an ACK reception process (step S435). 

Meanwhile, processing steps S400 to S465 are performed 
When a VF event for the VF[n] 73, Which is allocated to the 
LPAR 221 on the slave virtual machine monitor 21, is gener 
ated from the PF 70 controlled on the master virtual machine 
monitor 11, that is, When, for instance, the PF driver 115 
detects a failure and noti?es the VF [l] 71, VF[m] 72, orVF [n] 
73 of it. 
When, in step S400, the PF driver 115 performs an inter 

rupt process or uses register Write to generate a VF event for 
the VF[n] 73, the master virtual machine monitor 11 detects 
the VF event (step S405). 

Next, step S410 is performed to judge Whether a target VF 
is allocated to an LPAR on the master virtual machine moni 
tor 1 1. If the judgment result obtained indicates that the target 
VF[n] 73 is allocated to the LPAR 221 on the slave virtual 
machine monitor 21, step S450 is performed so that the VF 
event is reported through the communication section 110 to 
the slave virtual machine monitor 21, Which controls the 
LPAR 221 to Which the target VF[n] 73 is allocated. 
AVF event process in the slave virtual machine monitor 21 

Will noW be described With reference to FIG. 5. The commu 
nication section 110 of the slave virtual machine monitor 21 
receives a VF event (step 500), thereby alloWing the VF event 
reception section 112 to recogniZe the VF event (step S510). 
When the VF event is recogniZed, the VF event execution 

section 114 generates an interrupt or uses register Write to 
transmit the VF event to the VF driver 2211 on the LPAR 221 
to Which the VF[n] 73 is allocated (step S520). 

The VF driver 2211 recogniZes the VF event and performs 
a process in accordance With the type of the VF event (step 
S530). Step S540 is then performed to judge Whether the VF 
event entails an ACK to the PF 70. If the judgment result 
obtained indicates that the VF event entails an ACK process 
for the PF 70, step S550 is performed to transmit an ACK to 
the master virtual machine monitor 11 through the commu 
nication section 210. 

Referring again to FIG. 4, if the VF event entails an ACK 
process (if the query in step S455 is ansWered “YES”), the 
communication section 110 Waits to receive an ACK. Upon 
receipt of the ACK (step S460), the master virtual machine 
monitor 11 performs an interrupt process or uses register 
Write to transmit the ACK to the PF driver 115, thereby 
alloWing the PF driver 115 to perform an ACK reception 
process (step S465). 

What is claimed is: 
1. A computer system capable of connecting a plurality of 

physical computers to an I/O (input/output) device through an 
I/O sWitch and sharing the I/O device; 

Wherein the plurality of physical computers each include a 
plurality of logical partitions built on the physical com 
puters, and a plurality of virtual machine monitors for 
managing the plurality of logical partitions; 
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8 
Wherein the I/O device includes a PF (Physical Function), 

Which can be allocated to one of the plurality of physical 
computers, and a plurality of VFs (Virtual Functions), 
Which can be allocated to the plurality of logical parti 
tions; 

Wherein the plurality of virtual machine monitors include a 
?rst virtual machine monitor to Which the PF in the I/O 
device is allocated, and a second virtual machine moni 
tor to Which the PF is not allocated; 

Wherein the ?rst and second virtual machine monitors 
include a VF execution section that executes a VF event 
for the plurality of VFs in the I/O device, Which is allo 
cated to the plurality of logical partitions; 

Wherein the ?rst virtual machine monitor includes a PF 
execution section that executes a PF event for the PF in 
the I/O device, Which is detected by the ?rst or second 
virtual machine monitor, 

Wherein each of the plurality of logical partitions includes 
aVF driver for controlling the VF allocated to the logical 
partition; and 

Wherein, When the ?rst virtual machine monitor detects a 
VF event that is generated for a certain VF from the PF 
allocated to the ?rst virtual machine monitor, the ?rst 
virtual machine monitor noti?es the second virtual 
machine monitor, Which manages the logical partition to 
Which the certainVF is allocated, of the VF event, alloWs 
the second virtual machine monitor to receive the noti 
?cation of the VF event and transmit the VF event to the 
logical partition to Which the certainVF is allocated, and 
causes the logical partition to execute the VF event by 
controlling the certain VF through the use of the VF 
driver possessed by the logical partition. 

2. The computer system according to claim 1, Wherein the 
I/O device is a PCl-SlG-compliant SR-IOV (Single Root l/O 
VirtualiZation) device. 

3. The computer system according to claim 1, Wherein, 
When the second virtual machine monitor detects a PF event 
that is managed by the second virtual machine monitor and 
generated for the PF from an logical partition to Which a 
certain VF is allocated, the second virtual machine monitor 
noti?es the ?rst virtual machine monitor of the PF event, 
alloWs the ?rst virtual machine monitor to receive the noti? 
cation of the PF event, and causes the PF execution section to 
execute the PF event. 

4. The computer system according to claim 3, Wherein the 
?rst virtual machine monitor transmits an ACK to the second 
virtual machine monitor after receiving the noti?cation of the 
PF event, and alloWs the second virtual machine monitor to 
perform an ACK reception process on the PF event. 

5. The computer system according to claim 1, Wherein the 
second virtual machine monitor, Which manages the logical 
partition to Which the certain VF is allocated, transmits an 
ACK to the ?rst virtual machine monitor after receiving the 
noti?cation of the VF event, and alloWs the ?rst virtual 
machine monitor to perform anACK reception process on the 
VF event. 

6. The computer system according to claim 2, Wherein a PF 
in each of a plurality of SR-IOV devices is allocated to an 
optional virtual machine monitor, and Wherein the ?rst virtual 
machine monitor is set up for each SR-IOV device. 

7. A device sharing method for use in a computer system 
that is con?gured by connecting a plurality of physical com 
puters, Which each include one or more logical partitions built 
on each physical computer and a plurality of virtual machine 
monitors for managing the plurality of logical partitions, to a 
PCl-SlG-compliant SR-IOV (Single Root Input/Output Vir 
tualiZation) device, Which includes a PF (Physical Function) 
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that can be allocated to one of the physical computers and a 
plurality of VFs (Virtual Functions) that can be allocated to 
the plurality of logical partitions, through an I/O (input/out 
put) sWitch, the device sharing method comprising the steps 
of: 

con?guring the plurality of virtual machine monitors 
including a ?rst virtual machine monitor to Which the PF 
in the SR-IOV device is allocated and a second virtual 
machine monitor to Which the PF cannot be allocated; 

executing, in the ?rst and second virtual machine monitors, 
aVF event for the plurality of VFs in the SR-IOV device, 
Which is allocated to the plurality of logical partitions; 
and 

executing, in the ?rst virtual machine monitor, a PF event 
for the PF in the SR-IOV device, Which is detected by the 
?rst or second virtual machine monitor, and 

Wherein, When the ?rst virtual machine monitor detects a 
VF event that is generated for a certain VF from the PF 
allocated to the ?rst virtual machine monitor, the ?rst 
virtual machine monitor noti?es the second virtual 
machine monitor, Which manages the logical partition to 
Which the certainVF is allocated, of the VF event, alloWs 
the second virtual machine monitor to receive the noti 
?cation of the VF event and transmit the VF event to the 
logical partition to Which the certainVF is allocated, and 
causes the logical partition to execute the VF event by 
controlling the certain VF through the use of the VF 
driver possessed by the logical partition. 

8. The device sharing method according to claim 7, 
Wherein, When the second virtual machine monitor detects a 
PF event that is managed by the second virtual machine 
monitor and generated for the PF from an logical partition to 
Which a certain VF is allocated, the second virtual machine 
monitor noti?es the ?rst virtual machine monitor of the PF 
event, and alloWs the ?rst virtual machine monitor to receive 
the noti?cation of the PF event and execute the PF event. 

9. The device sharing method according to claim 8, 
Wherein the ?rst virtual machine monitor transmits an ACK to 
the second virtual machine monitor after receiving the noti 
?cation of the PF event, and alloWs the second virtual 
machine monitor to perform anACK reception process on the 
PF event. 

10. The device sharing method according to claim 7, 
Wherein the second virtual machine monitor, Which manages 
the logical partition to Which the certain VF is allocated, 
transmits an ACK to the ?rst virtual machine monitor after 

20 

30 

35 

40 

10 
receiving the noti?cation of the VF event, and alloWs the ?rst 
virtual machine monitor to perform an ACK reception pro 
cess on the VF event. 

11. The device sharing method according to claim 7, 
Wherein a PF in each of a plurality of SR-IOV devices is 
allocated to an optional virtual machine monitor, and Wherein 
the ?rst virtual machine monitor is set up for each SR-IOV 
device. 

12. A non-transitory computer readable storage medium 
storing a device sharing program to be executed in a computer 
system that is con?gured by connecting a plurality of physical 
computers, Which each include one or more logical partitions 
built on each physical computer and a virtual machine moni 
tor for managing the plurality of logical partitions, to a PCI 
SIG-compliant SR-IOV (Single Root Input/Output Virtual 
iZation) device, Which includes a PF (Physical Function) that 
can be allocated to one of the physical computers and a 
plurality of VFs (Virtual Functions) that can be allocated to 
the plurality of logical partitions, through an I/O (input/out 
put) sWitch, the device sharing program comprising: 

a VF execution section that executes, in the ?rst virtual 
machine monitor to Which the PF in the SR-IOV device 
is allocated and in the second virtual machine monitor to 
Which the PF is not allocated, aVF event for the plurality 
of VFs in the SR-IOV device, Which is allocated to the 
plurality of logical partitions; and 

a PF execution section that executes, in the ?rst virtual 
machine monitor, a PF event for the PF in the SR-IOV 
device, Which is detected by the ?rst or second virtual 
machine monitor, and 

Wherein each of the plurality of logical partitions includes 
aVF driver for controlling the VF allocated to the logical 
partition, and 

Wherein, When the ?rst virtual machine monitor detects a 
VF event that is generated for a certain VF from the PF 
allocated to the ?rst virtual machine monitor, the ?rst 
virtual machine monitor noti?es the second virtual 
machine monitor, Which manages the logical partition to 
Which the certainVF is allocated, of the VF event, alloWs 
the second virtual machine monitor to receive the noti 
?cation of the VF event and transmit the VF event to the 
logical partition to Which the certainVF is allocated, and 
causes the logical partition to execute the VF event by 
controlling the certain VF through the use of the VF 
driver possessed by the logical partition. 

* * * * * 


